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富山県富山市の丘陵地帯に生息するサンショウウオを1984年に松井，宮崎によって新種記載さ
れたホクリクサンショウウオHvno〃"s〃んeda/と同定し，同地域の標本の形態及び生態につい
て記載した。また，正確な比較を行うため，鋤口蓋歯列の詳細な観察を行い，頭骨の外形，脊椎
骨数を軟X線写真で観察した。これらの比較の方法は，新しく採用したものである。また，日本
産サンショウウオ類の分類学上重要と考えられる形態について多少の論議を加えた。
Abstract.OneofthesalamandersfromthelowlandofToyamaPrefecture,theJapanSea
sideofChubuDistrict,CentralJapan,isidentifiedasH.〃たedaiwhichwasreportedby
MatsuiandMiyazaki(1984)asanewspecies.Inthepresentpaper,morphologicaland
ecologicalnotesofH.takedaifromToyamaPref.aregiven.Thefollowingfeatures、
measurementsandmethod,whichhavenotbeenappliedtothetaxonomyofsalamandersby
previousauthors,areadoptedforthemorphologicalcomparison:shapeofvomerinteeth
series,skullproportionandnumberofvertebrae.Someofthosefeaturesareobservedby
softX-rav.
Introduction
From1977to1982,thesalamandershavingtransparentribbon-likeeggsacswere
reportedfromthelowlandofIshikawaPref・andToyamaPref.,theJapanSeasideofChubu
District,CentralJapan{Miyazaki,1977,1978;Nambu,1982)．Thesalamanderhavingsuch
eggsacshadnotbeenreportedinthesearea.Amongthose,onefromthelowlandof
IshikawaPref.wasidentifiedasHyno〃"sα此i(Miyazaki,1977,1978),whichhadbeen
recordedonlyfromaconfinedareaofKyotoPref.(Sato,1934).Later,however,theywere
designatedasanewspeciesunderthenameofHynob〃sIα虎αiai(MatsuiandMiyazaki,
1984).
Inthepresentstudy,salamandersfromToyamaPref.,whichhavetransparentribbon-
likeeggsacsarecomparedwithH.ta膨血ifromNotoPeninsulaofIshikawaPref.Asa
result,specimensfromToyamaPref.wereidentifiedasH.Iαﾙedai.
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Fig.1.Variousmethodsofmeasurments．’,Skull(softX-rayplcture：left,doI~sal
view;right,lateralview).2,Vertera(A,atlas;L,lumbervertebra).3,
Vomerinteethseries(IPB,innerprincipalbranch;OB,outerbranch).4,Egg
sac.5,Leftfore(left)andlefthind(right)limb.3,H.lieﾉlenatusfromTochigi
Pref.;1,2,5,H.takedaifromToyamaPref.;4,H.舷陀edaifromIshikawa
Pref.
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Becauseofthemarkedmorphologicalsimilarityamongthespecies,Japanesesalaman-
dersareverydifficulttobeidentified.Inthepresentstudy,somemorphologicalfeatures
andmeasurementswereadoptedinadditiontotheroutineexternalmorphologicalobserva-
tion.Furthermore,morphologicalandecologicalnotesonH.taたαな/fromToyamaPref.are
presentedtogiveasupplementaryinformationonthisless-knownspecies.
MaterialsandMethods
From1981to1984,thesalamanderswhichhavetransparentribbon-likeeggsacsandare
vagueinthetaxonomicposition,werecollectedfromthelowlandofToyamaPref.,Japan
SeasideofChubuDistrict,CentralJapan.Forcomparison,Hvno〃"s〃舵血iwerecollected
fromNotoPeninsula,IshikawaPref.
Allspecimenswerecollectedfrombreedingplaceduringthebreedingseason.
Thenumberofeggswascountedandthesurfaceofeggsacswasobservedtocheckthe
presenceofthelongitudinalstria.Numberofdeadeggswasaddedtothefinalnumberof
thecountifdeadeggsexisted.Thelengthandwidthofeggsacsweremeasured.The
lengthwasmeasuredalongthecenteroftheeggsac(shownbydotsinFig.1-4)andthe
widthwasmeasuredatthecenteroftheeggsac.
Afterthespecimenswereanesthetizedby0,5%chloretonesolution,theywerestretched
anddepositedin10%formalinsolutionor70%alcoholaftertheformalinfixation.The
followingportionsweremesured:totallength(TOTL),sumofheadlengh,trunklengthand
taillength,eachofwhichwasmeasuredseparately;snout-ventlength(SVL),fromsnoutto
anteriorangleofvent,sumofheadlengthandtrunklength,eachofwhichwasmeasured
separately;trunklength(TRL),fromgularfoldtoanteriorangleofvent;taillength(TAL),
fromanteriorangleofventtotipoftail;headlength(HL),fromsnouttogularfold;greatest
headwidth(HW);forelimblength(FLL),fromproximaljointofupperarmtotipoflongest
finger,sumofaandb(Fig.1-5);hindlimblength(HLL),fromproximaljointofthighto
tipoflongesttoe,sumofcandd(Fig.1-5);maximumtailheight(MTAH).Measurments
exceptof(FLLandHLL)weremadeto0.1mmusingaslidecaliper.Proportionsofbodyare
shownbytheratioofHL,TAL,HW,MTAH,(FLL+HLL)toSVLandtheseratios(%)are
shownbymedianandrangesinordertocomparewiththedatafromMatsuiandMiyazaki
(1984).
MeasurmentsoflarvaearedoneaccordingtoadultmeasurmentsexceptofFLLand
HLL.Inadditiontothose,gilllength(GL)aremeasuredatthelongestgilloftheleftside.
Themagnitudeofoverlaporseparationofappressedlimbsisshownasthenumberof
costalholdsintheleftsideoflivespecimens.
MethodsofobservationandexpressionofvomerlnteethseriesareshowninFig．1－3
Acurvedlinealongthebaseoftheteethinasquarewitharimofwhichthelengthissame
toalineconnectedtheinnerrimofvomero-paratiniscomparedamongindividualsfrom
differentlocalities・Ifthemouthwasclosed,obsevationwasmadeusingasoftX-ray
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apparatus(SOFTEXTYPEEMB,SOFTEXCo.,JAPAN).Thisinnerrimofvoinero-
paratiniseasilyobsevedbecauseofthetransparencyinfixedspecimens,particularlyin
alcohol.Measurments;distancebetweeninnerrimsofvomero-paratinofportionofinner
nostril(X);distancebetweentopofinnerprincipalbranch(al);distancebetweenthemiddle
portionofinnerprincipalbranches{a2);lengthofinnerprincipalbranch(b);lengthofleft
outerbranch(c)．Thetermsof"innerprincipalbranch"and"outerbranch"areusedaccord-
ingtoSato(1934)．EachmeasurementisexpressedbytheratiotoX.Thenumberof
vomerinteeth(VT),upperjawteeth(UT)andmandibleteeth(MT)werealsorecorded・If
someteethapparentlymissing,numberofmissingteethispresumedandaddedtothecount.
ThemethodofskullmeasurementsisshowedinFig.1-1.Skulllength(SL),fromtip
ofpremaxillarytoposteriortipofoccipitalcondyle;posteriorskulllength(PSL),from
posteriorbaseoforbitaltoposteriortipofoccipitalcondyle;posteriorskullwidth(PSW),
distancebetweenthebasesofconvexportionofoperculum;posteriororbitalwidth(POW),
distancebetweentheposteriorinneredgesoforbitals;anteriororbitalwidth(AOW),
distancebetweentheanteriorinneredgesoforbitals(whenitwasconstrictedatmiddle.
mesurmentwascarriedatthemostnarrowpart,andwhenitwasnotconstricted,mesurment
wascarriedatapointjustposteriortothetipofouterbranchofvomerinteethseries);
distancebetweenleftandrightmaxillaries(DM);skullheight(SH),mosthighestsizeof
posteriorskullroof.Shapeofskullisshownbytheratioofvariousportions(shownabove)
toskulllength.Skullmeasurementsweremadeto0.1mmwitharupeonthesoftX-ray
picture.ThenameofeachportionofskullisaccordingtoSato(1934).
Numberofcostalgrooves,includinggroovesinaxillaandgroin,wascounted.Number
ofvertebraewascountedonthesoftX-rayplcture(Fig.1－2)．Theatlaswasdesignatedas
thefirstofthevertebraandthelumbarvertebrawasdesignatedatthelastofvertevra.
Developementofthe5thtoeofthehindlimbwasclassifiedintofollowing4categories:
welldeveloped(3+),longerthanthefirsttoe;developed(2+),longerthan1/2ofthefirst
toe；rudimentary（l＋)，shorterthanl/2ofthefirsttoe；lack（－)，lackingin5thtoe
Observationsweremadeonbothlimbs.Whendifferenceexistsbetweenleftandrighthind
limbs,highercategorywasadoptedforthisindividual.
Result
Morphologicalcomparison
AdultspecimensofH.m舵daiexaminedareasfollows:20malesand7femalesof
ToyamaPref.,llmalesoflshikawaPref.；depositedatToyamaScienceMuseum(TOYA－
Am-263～300).
SVLandratioofvariouspartsofbodytoSVLinspecimensofH.tαﾙedaifromTovama
andNotoareshowninTable1.Inthemale,themeanandrangeofSVLofspecimensfrom
ToyamaandNotoareveryclose(Tovama,themeanandrangesare53.7mm,44.0-61.4
mm,respectively;Noto,53.9mm,46.2-58.1mm).H.舷舵daifromNoto(Matsuiand
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Table1.Comparisonofsnout-ventlength(mean±SE,ranges,inmm)andratio
(%)ofvariousportionstoSVL(median,ranges)ofH.Iα片edai.Abbrevia-
tionandlocalitiesofTable1-Table;)areshownin"MaterialsandMethods"
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*MatsuiandMiyazaki(1984),showingbymean±2SE.
Miyazaki,1984)isslightlylargerinthemeanofSVL{57.2mm)thanthatofToyamaspeci-
men.LargestSVL(66.8mm)fromNoto(MatsuiandMiyazaki,1984)islargerthanthat(58.1
mm)fromNotoandthat(61.4mm)fromToyamainthepresentstudy.Inthefemale,the
meanofSVLofspecimensfromToyamaisslightlysmallerthanthatfromNoto(Toyama,
52,5mm;Noto,57.8mm,MatsuiandMiyazaki,1984).LargestSVLisveryclose(Toyama,
58.9mm;Noto,60.0mm)intwogroups,butsmallestSVLfromToyamaissmallerthanthat
fromNoto(Tovama,45.7mm;Noto,53.5mm).RatiosofHL,TAL,HW,MTAHand
(FLL+HLL)toSVLarecloseinspesimensfromthetwolocalitiesinbothsexes.
Skulllength(SL)andratiosofPSL,PSW,POW,AOW,DM,SHtoSLandAOWtoPOW
areshowninTable2.
Table2.Comparisonofskulllength(mean±SE,ranges,inmm)andratio(%)of
variousportionstoSL(median,ranges)andratio(%)ofAOWtoPOWof
H.Iα〃edai.
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*MatsuiandMiyazaki(1984),showingbvmean±2SE.
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Fig.2.VomerinteethsereiseofH．／αﾙ〔ﾉ""/･．A－1，male；A－2，female：
ToyamaPref･B.male,IshikawaPref.Figuresshowingnumberofspeci-
mensobserbed.
Inthemale,themeansofSLofToyamaandNotospesimensareveryclose(Toyama,
10.6mm;Noto,10.9mm)．LargestSLofToyamaandNotospecimensareclose(Toyama,12.5
mm;Noto,11.7mm)butsmallestSLofToyamaissmallerthanthatofNotospecimensby
1mm(Toyama,8.6mm;Noto,9.6mm)．RatiosofPSL,PSW,POW,AOW,DM,SHtoSVL
andratioofAOWtoPOWarecloseinmalesinthetwolocalities.
ShapeofvomerinteethseriesisshowninFig.2andratiosofal,a2,b,ctoXandnumber
ofvomerin,upperjawandmandibleteethareshowninTable3.
Inthemale,themeanofXofToyamaspecimensissignificantlysmallerthanthatof
Noto(t=2.59,dF=13;0.02<p<0.05).Inthetwolocalities,ratiosofal,a2,bandctoX
arediverse.However,shapeofvomerinteethseriesinthetwolocalitiesresembleswitheach
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Table4.Comparisonofnumberofvertebrae,numberofcostalgroovesandrelation
ofbetweenthesenumber,anddevelopmentofthe5thtoeofbothhindlimbs
ofH.tαﾙedai.
Developmentof
the5thtoe
yertebera
costalgroove
LocalitySexN
N-1+2+<3+)
????
17 18
111213121314
Toyama
Toyama
Nolo
Noto*
Noto*
?〉??????【?
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??????
?
?ヶ?﹈??????????．??????
??
???
12〈3:。
5〈l:：
12<5;二
Total罰31 30250 0320824〈8＞
*MatsuiandMiyazaki(1984),onlycostalgroove.
other(Fig.2).Thisischaracterizedbvnarrowtop,widebottomandlowheightU-shaped
innerprinciplebranchwhichisconnectedwithdevelopedouterbranchatacuteangle.
Numbersofvomerinteeth,upperjawteethandmandibleteetharecloseinmalesfromthe
twolocalities.
Numberofvertebraeandcostalgroovesandrelationbetweennumberofvetevraeand
costalgrooves,andthedegreeofdevelopementofthe5thtoeofbothhindlimbsareshown
inTable4.
Inbothsexes,numberofvertebraeandcostalgroovesfromToyamaandNotoare17
and12,respectively,inmodalnumber.Specimenshaving17vertebraeand12costalgrooves
are84.6%inToyamaand75%inNoto,inbothsexes,respectively・Individualshaving16,
17and18vertebraebear11,12and13costalgrooves,respectively,regardlessofsex.
The5thtoeofhindlimbexistsinallspecimensfromthetwolocalities.Theratioof
specimenshaving5thtoe(morethan2+)was100%inNotoand60%inToyama.
EggnumberofH.takedaiisshowninTable5.Themeanoftheeggnumbervariesfrom
66.7to107.8in6habitats,themedianbeing88.1.Thesmallesteggnumbervariesfrom26
to90andthemedianofthesmallestis40.Thelargesteggnumbervariesfrom108to148
andmedianofthelargestis120.EggnumberofH.takedaiisshownhereasfollows;egg
number(EN)ofH.m舵dai=thenumberofhabitats(N):medianofmeans(MM)(smallest
mean(SM)-largestmean(LM));medianofsmallesteggnumberofsmallsiderange(MSEN-
ssr)(smallesteggnumber(SENssr)－largesteggnumber(LENssr))－medianoflargestegg
numberoflargesiderange(MLENlsr）（smallesteggnumber(SENlsr)－largesteggnumber
(LENIsr))．Namely,EN=N:MM(SM-LM);MSENssr(SENssr-LENssr)-MLENIsr
(SENlsr-LENlsr)andEN=6:88.1(66.7-107.8);40(26-90)-120(108-148).
ThelongitudialstriaofeggsacsislackinginToyamaandNotospecimens.
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Table5．Comparisonofclutchsizeandpresence(Yes)orabsence(No)oflongitudi-
nalstriaonsurfaceofeggsacsofH.takedai.
Locality NRangeMean+SEStria
ToyamaPref・Toyamacity
?????????????????????? ョ 』『 ?
?
43-115
40-110
26-148
40-108
35-139
9()-124
88．0±3．23
82．3士3．72
88.1±3.7(1)
66．7±4.8(1）
95.()士12.0(1）
1(17.8士8.5(1）
??????????
IshikawaPref･Chiii-machi
Yanagida-machi
Akakurayama
Shiotsu
(1)MatsuiandMiyazaki(1984),showingbvmean±2SE.
DescriptionandvariationofthesalamanderfromToyama
Adult.MeasurementsofbodyareexpressedbymeanSEandranges,inmm.In20
female,TOTL=96.32.53(76.9-115.9),SVL=53.7±1.28(44.0-61.4),TRL=40.91.04(33.4
-47.8),TAL=42.8±1.39(31.0-55.9),HL=12.60.30(10.6-14.5),HW=10.60.29(8.5-12.7),
MTAH=7.60.27(5.5-9.7),FLL=15.30.,33(12.0-17.8),HLL=17.30.45(13.8-21.2);in
7female,TOTL=90.1±4.63(75.5-104.4),SVL=52.5+2.26(45.7-58.9),TRL=40.21.71(35.2
-45.5),TAL=36.7+2.09(29.8-43.9),HL=12.5±0.51(10.7-14.0),HW=10.0+0.37(8.7-11．0),
MTAH=6.030.56(3.1-7.6),FLL=14.60.46(13.0-16.5),HLL=16.4+0.62(14.2-18.6).
ThemeansandrangesofSVLinbothsexesareclose.TALisshorterthanSVLinboth
sexesandTALislongerthanTRLinmalebutshorterinfemale.TOTLinmaleislonger
thanthatinfemale.WhentheratioofTALtoSVLofbothsexesiscompared,medianis
80.1%inmale,beinglargerthan68.5%offemale.Thereisasignificantdifferenceinthe
ratioofTALtoSVLbetweensexes(Mann-WhitneyU-test,U2o,7=127,p<0.002).Theratio
ofMTAHtoSVLis14.0%inmaleanditislargerthanthatoffemale(11.6%),therebeing
asignificantdifferencebetweenthem(U2o,7=118,0.002<p<0.01).Headisovalinoutline.
Headlengthislargerthanheadwidthinbothsexes(mean;male,12.6mm(HL)and10.6mm
(HW);female,12.5mm(HL)and10.0mm(HW).Forelimblengthisshorterthanhindlimb
lengthinbothsexes(meam;male,15.3mm(FLL)and17.3mm(HLL);female,14.6mm(FLL》
and16.4mm(HLL)).Theratioof(FLL+HLL)toSVLareverycloseinbothsexes(median;
male,61.0%;female,60.2%).
Whenthelongesttoeofhindlimbofleftsideinlifeisappressed,followingstatusis
observed;among18males;justmet7specimens,separatedby1/2costalfolds2specimens,
separatedby1costalfold2specimens,separatedby2costalfolds1specimen,metby1/2
costalfolds3specimens,metby1costalfold3specimens.Among7females;justmet3
specimens,separatedby1costalfold1specimen,separatedby2costalfolds2specimens,met
by1costalfold1specimens.
Modalnumberofcostalgroovesis12inbothsexes,whenaxillaandgroinarecounted
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each1(Table4)．Costalgroovesof11,12and13correspondtothe16,17and18vertebrae.
respectively,inallspecimens.Costalfoldisusually11innumber.Tencostalfolds2
specimens;11,23specimens;12,2specimensamong27specimensofbothsexes.
Toesofforeandhindlimbare4and5innumber,respectively.Generaltrendofthe
lengthofforelimbis2,3,4and1inordertothelongestandthatofhindlimbis3,4,2,1
and5.However,exceptionalindividualesarefoundamong27specimensonbothsexes.In
leftforelimb,numberofindividualswiththe2ndtoelongestis18+3andthatwiththe3rd
toenextlongis18.Similarly,numberofindividualswiththe4thtoebeingthe3rdforthe
longestare14+5.Individualeshavingthe1sttoeshortestare14innumber.+means
individualshaving2toesofthesamelengthoneofwhichplacesinthenextlengthinageneral
trend.Inlefthindlimbhaving5thtoe,numberofindividualswiththe3rdtoelongestis22+
1,thatwiththe4thtoenextlongis16+1,thatwiththe2ndtoenextlongis18,thatwiththe
1sttoenextlongare18+1andthatwiththe5thtoeshortestare18innumber(+;Sameas
explainedabove).Theothtoeofbothhindlimbisdeveloped(2+)andwelldeveloped(3+)
in17specimensamong27individualsinbothsexesandspecimenslackingthe5thtoeinboth
hindlimbsarenotobserved(Table4).
Theshapeofvomerinteethseriesissimilarinbothsexes(Fig.2andTable3).Inner
principalbranchofvomerinteethseriesisnarrowtop,widebottomandlowheightU-shaped
(thefollowingshowtheratio(%)ofal,a2,b,andctox:al=56.3%,a2=28.0%,b=54.8%in
male;al=53.1%,a2=26.5%,b=54.5%infemale;inmedian,respectively).Somespecimens
havelongU-shapedinnerprincipalbranchinbothsexes(Fig.2).Outerbranchisdeveloped
(median;c=28.0%inmale,27.0%infemale),andconnectedwithinnerprincipalbranchat
acuteangle.Numberofteethiscloseinbothsexes.Themeanofvomerinteethnumber
is39.5inmaleand35.8infemale.Themeansofthenumberofupperjawteethandmandible
teethare76.1and74.4inmale,and75.5and77.5infemale,respectively.
Measurmentsofskullareasfollows(MeanSE,ranges,inmm):in20males,SL=10.6
0.26(8.6-12.5),PSL=4.00.12(3.1-4.9),PSW=6.20．12(5.2-7.0),POW=3.0+0.07(2.3-
3.5),AOW=2.50.06(2.2-3.0),DM=8.60.20(7.0-10.0),SH=2.50.06(2.1-2.8);in7
females,SL=10.30.33(9.2-11.5),PSL=3.80.14(3.3-4.3),PSW=6.00.18(5.4-6.8),
POW=3.00.06(2.8-3.2),AOW=2.50.07(2.3-2.8),DM=8.30.27(7.2-9.0),SH=2.4
0.08(2.1-2.,6).
ThemeanofSLiscolseinbothsexes,10.6mminmaleand10.3mminfemale.Smallest
SLis8.6mmandlargestSLis12.5mminmale.TheratiosofPSL,PSW,POW,AOW,DM
toSLandAOWtoPOWarecloseinbothsexes(Table2).Skullislargeandhighin
posteriorportion(median:PSL/SL=37.1%and36.4%,SH/SL=23.2%and22.7%,inmedian.
inmaleandfemale,respectively).Asskullroofbetweenorbitalsisconstrictedinanterior-
ity,AOWissmallerthanPOWinbothsexes.TheratioofAOWtoPOWis,thus,smaller
than1:84.3%inmaleand86.7%infemale,inthemean.
Colorinlife.Inbothsexes,dorsumisuniformlydarkbrown.However,largemaleshows
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yellowishbrown.Femaleandlargemalebearwithscattereddarkobscurespots.Inboth
sexes,ventralsurfaceisgray.Tailisoftenyellowishbrownwithlargedarkobscurespots.
whicharemarkedatthedorsalside.Lowersideoftailisuniformlypale・Infemaleand
smallmale,densesmallbluishwhitespotsoftenexistonthelateralandventralsideoftrunk
andlimbs.
Colorinpreservative.Inbothsexes,dorsumisuniformlydullorlightbrownandlargemale
tendtobepaler.Femaleandlargemalebearscattereddarkobsucurespots.Ventral
surfaceisdarkgraywithwhitespecklesinsomespecimens.
Eggsacandegg. Eggsacsaretransparent,ribbon-likeandspiral.Inspecimens(March,
1983)fromSannokuma,ToyamaCity,thelengthofeggsacsthroughthecenterandwidthof
thecenterareasfollows(incm):17.42.62(11.8-21.6)inlength,1.60.99(1.5-1.8)inwidth.
(meanSD,ranges)of10pairsofeggsacs,respectively.Embryosintheseeggsacswerein
theposttail-budstage,embrvonicstage30-35bySawano(1947)．Theeggsacsconsiderably
lengthenduringthegrowthofembryos,butthewidthofeggsacsincreaseveryslightlyduring
thesameterm.Anexampleofchangesofsizeinaneggsacisshownbelow:9.5cmand1.3
cm(embryonicstage10);28.0cmand1.4cm(embryonicstage42,beforehatching),lengthand
width,respectively.
Eggsacscoilfromtwicetothreetimes;twice,7eggsacs;2.5times,12;3.0times,I;
among10pairesofeggsacs.SurfaceofeggsacsofToyamaspecimenslacksinlongitudinal
stria,althoughtheyhavemanyirregularandshortcrossfolds.
Theeggdiameterin10pairsofeggsacsfromSannokuma,Toyamacityisasfollows
(meanof10eggs,inmm);2.79,2.80,2.80,2.82,2.84,2.92,3.03,3.07,3.08,3.16andmedianis
2.88.EggdiameterofHな舵血ifromToyamaisexpressedasfollows:Eggdiameter(ED)=
numberofpairsofeggsacs:Median(smallestmean-largestmean);ED=10:2.88(2.79-3.16).
Animalhemisphereoftheeggisdarkbrownandvegetativesideismilkwhiteinlifecolorin
specimensfromToyamacity.
Larva.Larvahasapairofbalancerwhichisoneofthecharactersof"pondtype"(Sato,
1937)larvaofsalamander.Totallengthoflarvaeofjustafterhatchingisasfollows(incm):
10specimenshatchingfromapairofeggsacs;in5%formalinfixation;1.630.10(1.50-
1.80),meanSDandranges,respectively.Measurementsofthetwolarvaejustbefore
metamorphosiscollectedfromSannokuma,ToyamaCityinJune25,1982areasfollows(in
mm):TOTL=41.6,SVL=23.8,TRL=17.0,TAL=17.8,HL=6.8,HW=5.4,MTAH=3.7,GL=
2.2(TOYA-Am-260);TOTL=40.2,SVL=22.7,TRL=16.5,TAL=17.5,HL=6.2,HW=5.4,
MTAH=3.8,GL=2.2(TOYA－Am-261);in10%hormalinfixation.Ittakes46days"tohatch
fromspawningundertheconditionof10-12Cinwatertemparatureinthelaboratory.Breeding
seasoninfieldisearlyMarchandmetamorphosistakesplaceendofJune.Ittakesabout
4monthstobecomemetamorphosedjuveniles.However,over-winterlarvaewereobserved
1)Itwasdesignatedas"hatch"whenhalfembryoshatchfromapairofeggsacs.
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fromJoyama,Toyamacity(Mambu,1982).
Habitatandbreeding.SalamandersofToyamainhabitinthesecondaryforest,40-100m
inaltitude,whichismainlycomposedofaJapaneseoak(Oneγα鱈sgγ噸放;Japanesename.
Konara)andapine(P伽"s火"siflora;Japanesename,Akamatsu).Intheneighborhoodof
theseforest,swampswithsprings,shallowstreamsandartificialpoolsarefound.
Spawningtakesplaceinnarrowswampswithspringswheregrowsthereed(Pﾉlaragnntes
“獅加unis;Japanesename,Yoshi)orinnarrowandslowstreamswithof50cmwidth.In
theordinaryyear,breedingseasonisafterthesnowbreak,fromtheendofFebruarytothe
endofMarch，watertemperatureofspawningplacesis6－lOoC・Adultmalesarrivethe
spawningplaceearlierthanfemale.Spawningtakesplaceduringnight.Eggsacsare
depositedontothestemofreed,rootofgrassesattheedgeofwaterorhiddensideoffallen
leaves.Positionofeggsacsadheredwas1-10cmbelowthewatersurface.Inanexcep-
tionalcase,eggsacswereobservedonthebottomof60-70cmdepthinasmallartificial
pondwithspring.Malesstayarroundeggsacs.Aspawnigpointwaspreviouslyreported
(Nambu,1982).Recently,thisplacewaspartlyruinedbysomeartificialevents.
Locality. ThelowlandofIshikawaPref.(MatsuiandMiyazaki,1984).Newlocalities
areasfollows:Joyama,SannokumaandYamamoto,Toyamacity,thelowlandofToyama
Pref.,JapanSeasideofChubuDistrict,CentralJapan.
Discussion
Morphologicalfeatureoftheadult,featureoftheeggsacandeggnumberofH.m舵dai
fromToyamaPref.markedlyresemblethoseofIshikawaPref.
OnH.m膨血i,MatsuiandMiyazaki(1984)describedH.〃舵血ibelongstothe
"c〃g"atnsgroupofHynobius,andischaracterizedbytheintermediateadultmorphology
betweenH.ticﾙg"α伽sandH.a舵i,largeclutchsize,absenceofstriationsontheeggsac
envelop,anduniqueelectorophoreticpatternofserumprotein.Thisnewspeciesisconsid-
eredmostcloselyrelatedtoH.liche"〃"sofnortheasternHonshuDistrictofJapan.",
MorphologicalobservationsbyMatsuiandMiyazakiwerelimitedtotheexternalcharac-
ters.Furthermore,theydidnotcompareH.t"舵dtziwithH.neb〃/osttsandH.tokyoensis
whicharerepresentativesof"pondtype"salamandersinJapan.Itseems,therefore,essential
tocomparethesesalamanderswithH.m"ぬiforbetterunderstandingofthesystematic
posisionofH.m睦daiinfuture.
Formofvomerinteethserieshasbeenusedoneoftheimportantdiagnosticcharacters
forthegenus,Hyno〃"sinJapan(Sato,1943).Inparticular,asvomerinteethcomeout
alongposteriorvomero-paratin,theshapeofvomerinteethseriesreflectstheshapeof
vomero-paratin.However,theexpressionoftheformofvomerinteethseriessuchas
V-shapeorU-shapeseemstobeveryobjectiveandvague.MatsuiandMiyazaki(1984》
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usedtheratioofvomerinteethwidth(VTW)tovomerinteethserieslength(VTL)for
comparisonofthe3speciesofthegenusHynobius,althoughthemethodofmeasurementwas
notshown.Themethodadoptedinthepresentstudyseemstogivemorepreciseexpression
oftheshapeofvomerinteeth.
Oncostalgroove,Peter(1964)described"Costalgroovesarequiteimportantintaxon-
omy,sincedifferncesingroovecountindicatedifferncesinrib(andvertebra)count,and
indicativeofgeneticdifferentiation.Therearedifficultiesincountingaccurately,sincethe
groovesintheaxillaandgroinareoftenobscure,double,bifurcate,orfused."Inthepresent
study,numberofcostalgroovesandvertebraearemeasuredandcorrelatedtogivemore
definiteresults.Thus,thevertebracountbyX-rayobservationseemstobebetterthan
costalgroovecountintaxonomyofsalamanders.
Developementofthe5thtoeofhindlimbisdifferentbetweenindividualsfromthetwo
localities.AmongthespeciesbelongingtothegenusHynobiusinJapan,specieshaving4
toesofhindlimbisH.kimuraeonly(Sato,1943)．InH〃加況raefromGoka-son,Kyoto
Pref.,individualshaving4toes(lackinginthe5thtoe)is64.8%among105specimensand
individualshavingdeveloped5thtoeis11.4%(Sato,1943).Itseems,therefore,thatinH.
〃加況methe5thtoehasatendencytoberegressive.InH.lichenα〃sdistributingThohoku
District,Japan,Sato(1943)reportedindividualshavingrudimentary5thtoe.Studyof
geographicalvariationinthepresenceorabsenceordegreeofhavingrudimentary5thtoe
mayshowwhetherthepresenceofthe5thtoecanbedesignatedasacharacterofthespecies
ornot.Furthermore,itwillbeknownwhetherthereisatendencyofthedevelopment
(degeneration)ofthe5thtoeinaspeciesordifferntpopulation.
LargestclutchsizeofJapanesehynobiidsalamandersisabout200ofH.dunni,distribut-
ingeasternKyushyuDistrictinJapan(Sato,1943).However,descriptionoftheegg
numbersofarreportedseemstobenotverymuchreliable.Thedetailedwayofexpression
ofeggnumbershowninthesection"Morphologicalcomparison"seemstoshoweggnumber
moreprecisely.Itcanbeadoptedalsoforshowingtheeggnumberofapopulationina
givenarea.
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